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L Basis of the report 



. With regard to the elements of the international application:* 
I I the international application as originally filed. 

[Xl the description, pages 4-11, as originally filed, 

pages , filed with &e demand, 

pages 1-3, received on 28 September 2004 wifli fte letter of 23 September 2004 

[x] the claims, pages , as originally filed, 

pages , as amended (together with any statement) under Article 19, 

pages , filed wi& the demand, 

pages 12-14, received on 28 September 2004 wifli the letter of 23 September 2004 

fx] the drawings, pages 1-5, as origmally filed, 

pages 5 filed with the demand, 

pages , received on with the letter of 
I I the sequence listing part of the description: 

pages , as originally filed 
pages , filed with die demand 
pages received on with the letter of 

. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in 
which the international application was filed, unless otherwise indicated imder this item. 
These elements were available or fiirnished to this Aufliority in the foUowmg language which is: * 
I I the language of a translation furnished for the purposes of international search (under Rule 23.1(b)). 

I I the language of publication of the international application (under Rule 48.3(b)). 

Q the language of the translation furnished for flie purposes of international preliminary exammation (under Rules 55 2 
and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international appUcation, the international 
preluninary examination was carried out on the basis of the sequence listing: 
I I contained in the international application in written form. - 

I I filed together with the international application in computer readable form. 

I I furnished subsequently to this Authority in written form 

I I furnished subsequently to this Authority in cornputer readable form. 

Q The statement that the subsequently furnished written sequence listing does not go beyond the disclosure m Ae 
international application as filed has been fiimished. 

Q The statement that tiie information recorded in conq>uter readable form is identical to the written sequence Hsting has 
been furnished ^ 

I I The amendments have resulted in the cancellation of: 

I I the description, pages 

I I theclauns, Nos. 

I I the drawings, sheets/fig. 

Q Th^ report has been established as if (some of) the amendments had not been made, since they have been considered to 
go beyond the disclosure as filed, as indicated m the Siq>plemental Box (Rule 70.2(c)).** 



Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to in this 
report as oHginally filed" and are not annexed to this report since they do not contain amendments (Rules 70 J6 and 70.17), 

Any replaixment sheet containing such amendments must be referred to under item I and annexed to this repoH 
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and explanations supporting sucli statement 
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2. Citations and explanations (Rule 70.7) 

D1:US 4810343 
D2: GB 2203756 
D3:GB 2101731 

NOVELTY & INVENTIVE STEP 

The attorney has amended the claims so that tiiey are characterised by the feature that the component being 
cleaned may be switched from being the anode to cathode. This feature is clearly disclosed in Dl at page 2 line 
7. The attorney has argued that this citation does not disclose in-situ cleaning .We disagree with this. The 
description and clain[is clearly state the invention is for a mobile localized electrolytic surface treatment which in 
our view is in situ cleaning. Further citations D2 &D3 also disclose in situ cleaning and may be combined with 
Dl to render claim 1 lacking an inventive step. Also D3 at page 2 indicates the current may be AC or DC and it 
is a matter of choice if a surface is flie anode or cathode. This is also a disclosure that it is known to switch the 
component from anode to cathode (AC current does this automatically). The features of the other claims are 
either disclosed in the citations or do not add an inventive step. 

INDUSTRIAL APPLICABILrrY 

The claims are directed towards a method of applying electrochemical influence to a ntiachine component and 
therefore have industrial applicabihty. 
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"Electrochemical process and apparatus" 
Field of the Inventioii 

This invention relates to the electro-chemical process of electrolysis and in 
particular to a process and apparatus for applying electrolysis for the in-situ polishing, 
cleaning and/or sterilisation of metallic surfaces. 



Background to the Invention 

Electrolysis is the chemical decomposition of substances, or electrolytes, by an 
electric current passed through the substance in a dissolved or molten state. The 
substances are ionized into electrically charged ions, and when an electric current is 
passed through them by means of conducting electrodes, the ions move towards the 
oppositely charged electrodes thereby giving up their electric charges to become 
uncharged atoms or groups, and are either liberated or deposited at the electrode or 
react chemically therewith. 

Electrolysis has wide ranging industrial applications and is primarily used as a 
method of deposition at the catiliode or sacrificial degradation at the anode. 
Electrolysis also finds application in cleaning and polishing techniques but, to date, 
has not been fully explored to its potential. The food industry and, in particular, the 
dairy industry sufiFers from particxilar problems associated with cleaning production 
machinery including heat exchangers. To date, machinery involved in the handling of 
milk and other dairy products must be shut down entirely for an extended period of 
time during cleaning operations. The cleaning involves flushing large amounts of 
caustic cleaning agents through the machines in order to remove residues build up and 
contamination. Acid cleaning may also be required some times. Once the cleaning is 
finished the machine must then be rinsed very thoroughly to remove all traces of these 
cleaning elements and reassembled and reconmtiissioned. These cleaning problems are 
particularly associated with the cleaning and maintenance of heat exchangers, but 
extend to other components and also to other industries. 

SMniinar v of the Invention 

According to a first aspect of the invention, there is provided a method of 
applying an electrochemical influence to a component of a machine, in situ, the 
method comprising: 

connecting the component, while in situ, into an electrolysis system so that the 
component functions as at least one electrode of the systenx; 

applying an electrolyte to the component; 

causing current flow through the electrolyte to effect electrochemical cleaning 
of the component in situ; and 
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periodically switching a voltage applied to the component to cause the 
component periodically to alternate between being an anode and a cathode of the 
system. 

In this specification, the term "cleaning" is to be understood in a broad sense to 
include, unless the context clearly indicates to the contrary, polishing, sterilizing, or 
the like. 

The method may include using a switching device in the system to cause the 
component to switch between functioning as the cathode and as the anode of the 
system. 

The method may include selecting the electrolyte from the group comprising 
phosphoric add and sodium hydroxide. 

Further, the method may include limiting the current flow through the 
electrolyte by varying a voltage appUed to the system. 

The method may include drculating the electrolyte through the system. 

Accordhig to a second aspect of the invention, there is provided a method of 
cleaning a bank of spaced metal objects which comprises 

while the objects are in situ, making one of the objects function as a cathode of 
an electrolysis system and making anotiier of the objects function as an anode of the 
electrolysis system; 

applying an electrol3^e to the objects; 

applying a voltage between the object acting as the cathode and the object 
acting as the anode; and 

periodically switching the voltage applied to the objects to cause the objects 
periodically to alternate between acting as the anode and the cathode of the system. 

The method may include using a switching device in the system to switch the 
objects between functioning as the cathode and as the anode of the system. 

The method may include selecting the electrolyte firom the group comprising 
phosphoric acid and sodium hydroxide. 

Further, the method include limiting the current flow through the electrolyte 
by varying a voltage applied to the system. 

In addition, tiie method may include circulating the electrolyte through the 
system. 

The objects may be plates of a heat exchanger and the method may include 
causing a plurality of the plates to function as the cathode and a further, different 
plurality of the plates to function as the anode. The method may therefore include 
selecting each altemate plate as a cathode with the remaining alternate plates 
functioning as the anode of the system. 
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V 

Acxording to a third aspect of the invention, there is provided electrochemical 
cleaning apparatus which comprises 
a power source; 

a connecting arrangement connected to the power source, the connecting 
arrangement providing for the coimection of a component of machinery to be cleaned, 
while the component is in situ, to the power source to enable the compon^t to 
function as at least one electrode of an electrolysis system; 

a reservoir for an electrolyte, the reservoir being coupled, in tjse, to a part of 
the machinery to apply the electrolyte to the component; and 

a switching device arranged betw^een the power source and the component to 
cause the component periodically to switch between functioning as a cathode and as 
an anode of &e system. 

The electrolyte may be selected from the group comprising phosphoric acid 
and sodium hydroxide. 

The power source may comprise a variable voltage source for controlling 
current flow through the electrolyte. 

The apparatus may include a circulating means, more particularly a pump, for 
drculating the electrolyte through the system. 

The invention extends also to an electrochemical cleaning assembly for ' 
cleaning a bank of spaced metal objects, the asserdbly comprising 

electrochemical cleaning apparatus as described above; and 

a plurality of the objects coimected to the connecting arrangement of the 
apparatus while the objects are in situ, so tiiat at least one of the objects functions 
initially as a cathode of an electrolysis system so formed and at least one other of the 
pbjects functions initially as an anode of the electrolysis system. 

The switching device may periodically switch the objects to cause the object 
that had been functioning as the cathode to function as the anode and vice versa. 

The objects may be plates of a heat exchanger and a plurality of the plates may 
function as the ca&ode and a further, different plurality of the plates may function as 
the anode. Each alternate plate may function initially as a cathode with the remaining 
alternate plates fimctioning initially as the anode of the system. 
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L A method of applying an electrochemical influence to a component of a 
machine, in situ, the method comprising: 

connecting the component, while in situ, into an electrolysis system so that the 
component functions as at least one electrode of the system; 

applying an electrolyte to the component; 

causing current flow through the electrolyte to effect electrochemical cleaning 
of the component in situ; and 

periodically switching a voltage applied to the component to cause the 
component periodically to alternate between being an anode and a cathode of the 
system. 

2. The method of claim 1 which includes using a switching device in the system 
to cause the component to switch between functioning as the cathode and as the anode 
of the system. 

3. The method of claim 1 or claim 2 which includes selecting the electrolyte from 
the group comprising phosphoric acid and sodium hydroxide. 

4. The method of any one of the preceding claims which includes limiting the 
current flow through the electrolyte by varying a voltage applied to the system. 

5. The method of any one of the preceding claims which includes circulating the 
electrolyte through the system. 

6. A method of cleaning a bank of spaced metal objects which comprises 

while the objects are in situ, making one of the objects function as a cathode of 
an electrolysis system and making another of the objects function as an anode of the 
electrolysis system; 

applying an electrolyte to flie objects; 

applying a voltage between the object acting as the cathode and the object 
acting as the anode; and 

periodically switching the voltage applied to the objects to cause the objects 
periodically to alternate between acting as the anode and the cafliode of the system. 

7. The method of claim 6 which includes using a switching device in the system 
to switch the objects between functioning as the cathode and as the anode of the 
system. 



AMENDED SHEET 
iPEA/AU 



PCT/NZ2003/OOQ289 
Received 28 September 2004 

8. The method of claim 6 or claim 7 which includes selecting the electrolyte from 
the group comprising phosphoric add and sodinm hydroxide. 

9. The method of any one of claims 6 to 9 which includes limiting the current 
flow through the electrolyte by varying a voltage applied to the system. 

10. The method of any one of claims 6 to 9 which includes circulating the 
electrolyte through the system. 

11. The method of any one of claims 6 to 10 in which the objects are plates of a 
heat exchanger and in which the method includes causing a plurality of the plates to 
function as the cathode and a further, different plurality of the plates to function as the 
anode. 

12. The method of claim 1 1 which includes selecting each alternate plate initially 
as a cathode with the remaining alternate plates functioning initially as the anode of 
the system. 

1 3 . Electrochemical cleaning apparatus which comprises 
a power source; 

a connecting arrangement connected to the power source, the connecting 
arrangement providing for the connection of a component of machinery to be cleaned, 
while the component is in situ, to the power source to enable the component to 
function as at least one electrode of an electrolysis system; 

a reservoir for an electrolj^e, the reservoir being coupled, in use, to a part of 
the machinery to apply the electrolj^e to the component; and 

a switching device arranged between the power source and the compon^t to 
cause flie component periodically to switch between functioning as a cathode and as 
an anode of the system. 

14. The apparatus of claim 13 in which the electrolyte is selected from the groiq> 
comprising phosphoric acid and sodium hydroxide. 

15. The apparatus of claim 13 or claim 14 in which the power source comprises a 
variable voltage source for controlling current flow througji the electrolyte. 

16. The apparatus of any one of claims 13 to 15 which includes a drculating 
means for circulating the electrol3^e through the system. 
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17. An electrochemical cleaiiing assembly for cleaning a bank of spaced metal 
objects, the assembly comprising 

electrochemical cleaning apparatus as claimed in any one of claims 13 to 16; 

and 

a plurality of the objects coimected to the connecting arrangement of the 
apparatus while the objects are in situ, so that at least one of the objects functions 
• initially as a cathode of an electrolysis system so formed and at least one other of the 
objects functions initially as an anode of the electrolysis system. 

18, The assembly of claim 17, in which the switching device periodically switches 
the objects to cause the object that had been functioning as the cathode to function as 
thei anode and vice versa. 

19, The assembly of claim 17 or claim 18 in which the objects are plates of a heat 
exchanger and a plurality of the plates function as the cathode and a further, different 
plurality of the plates function as the anode. 

20. The assembly of claim 19 in which each alternate plate functions initially as a 
cathode with the remaining alternate plates functioning initially as the anode of the 
system. 
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